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(54) CAMERA SYSTEM CAPABLE OF PHOTOGRAPHING WITH ELECTRONIC FLASH UGHT 
<57)Abstract 

PURPOSE: To accomplish FP light emission control which is efficient by 
considering the shutter blind speed of a camera in terms of the 
combination of the camera and an electronic flash device. 
CONSTITUTION: In a system obtained by combining the electronic flash 
device ST whose light emitting intensity and flash continuing time are 
variable and the camera C having a synchro signal for the device ST; 
shutter time<TvX diaphragm value<Av) and film sensitivity(Sv) are decided 
based on information from the setting means 3 of the camera C. A 
communication means 2 makes data shared with the CPU 6 of the device 
ST through the communication means 4 of the device ST. Based on an 
irradiation angle, etc. from a setting means 7. a guide numbeKKv) for 
reference exposure time is decided in the CPU 6. and an appropriate 
distance(Dv) being the result of calculation, is displayed on a display 
means 5. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. ***# shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the camera system which consists of electronic flash equipment which can carry out adjustable [ of 
luminescence intensity and the flash persistence time ], and a camera which outputs the synchro signal of the 
aforementioned electronic flash equipment and in whioh electronic flash photography is possible k has a data 
oommunioation means to deliver and receive information between the aforementioned electronic flash equipment and a 
camera From the aforementioned electronic flash equipment, the guide number information over the flash persistence 
time and the criteria exposure time is transmitted at least It is the camera system which is characterized by enabling a 
selection setup of the flash persistence time which transmits information at least at the time of a shutter second, and can 
cover the time of a shutter second with electronic flash equipment from the aforementioned camera and in which 
electronic flash photography is possible. 

[Claim 2] The camera system which consists of electronic flash equipment which is characterized by providing the 
following, and which can carry out adjustable [ of luminescence intensity and the flash persistence time ], and a cam ra 
which outputs the synchro signal of the aforementioned electronic flash equipment and in which electronic flash 
photography is possible. A data communication means to deliver and receive information between the aforementioned 
electronic flash equipment and a camera, guide number information [ as opposed to / at least / the criteria exposure time, 
from the aforementioned electronic flash equipment] — transmitting — from the aforementioned camera — at least — 
the time of a shutter second — information — extracting — a value and film speed information — transmitting — Dv=- 
Tv+Sv-Av+KvDv: — an operation means to find proper photography distance according to the operation of the guide 
number to the Svtflm speed Avrdrawing value Kvrcriteria exposure time at the time of a proper photography distance 
Tv:shutter second 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

Dndustrial Application] this invention relates to the camera system which enabled full speed alignment of electronic flash 

equipment using the focal plane shutter and in which electronic flash photography is possible. 

[0002] 

[Description of the Prior Art] Conventionally, FP class flush valve in which full speed alignment is possible is in a focal 
plane shutter, and there is technology of expecting the same effect by performing prolonged self-sustaining luminescence 
comparatively like FP class flush valve also with the electronic flash equipment which used the xenon discharge tube, in 
recent years. 

[0003] By the high— speed shutter which exceeds at the time of the shutter second when a focal plane shutter is not 
opened fully, i.e., the highest alignment speed of Class X, the point curtain and back curtain of a shutter form a slrt, and 
exposure is performed by the slit. Uniform luminescence is required until immediately after a back curtain closes from 
from just before a point curtain rises, since electronic flash equipment must maintain luminescence with the quantity of 
light uniform enough during exposure with a natural thing. This time is not decided only by the time of a shutter second, 
and the transit time (****) of a curtain must also be taken into consideration. 

[0004] If it explains using drawing 5 , a point curtain shall begin to rise at time T1. and a screen edge shall be arrived at at 
time T3. Ft is begun at time T2 to close a back curtain, and it shall be completely closed at time T4. Since drawing 2 is 
T2<T3. clearly, there is no full open state of a shutter and it is slrt exposure. Therefore, if it is not luminescence of FP 
class, high-speed alignment will be impossible and uniform self-sustaining luminescence which covers from the time T1 to 
T4 will be required. 

[0005] With the conventional FP class flush valve, it is J1S ( for example. C Bulbs [ specify / to 7520 ], such as build-up- 
time th=1 0**4mS of luminescence and flash persistence time td>=27mS, were standardized and used. Moreover, it was 
what performs time self-sustaining luminescence almost of the same grade also with FP light-electron flash equipment 
using the xenon discharge tube put in practical use in recent years. 
[0006] 

[Problem(s) to be Solved by the Invention] Since luminescence of this kind of FP class could, the more, use a part of 
self-sustaining luminescence the more the time of a shutter second became high-speed, it had the problem that the guide 
number (GN) of parenchyma will fall. For example, even if flash time is electronic flash equipment of GN20 in the usual 
photography of Class X which is about 1 mS. self-sustaining luminescence of 20mS(s) is performed with the energy of the 
amount of said, exposure energy [ as opposed to / in 1 / 1 000 seconds / a film in the time of a shutter second ] is set to 
1/20 of the usual luminescence, GN sets it about 4.5, and drawing is [ that about 1.5m photography distance is only 
acquired and ] in F2.8. Now, even if high-speed alignment is possible to a focal plane shutter, it is technology lacking in 
practicality. 

[0007] The technology for improving this problem has [ 1st ] improvement in **** of a focal plane shutter first. If **** 
becomes quick infinitely, since the state of slit exposure will be lost primarily, it is not necessary to emit light in FP class, 
and a photograph can be taken by Class X. However, **** has a limitation to some extent according to mechanical terms 
and conditions, and cannot expect fast improvement in the near future. Therefore, rt is necessary to perform acljustable 
[ of the flash time which emits the quantity of light adjustable i.e., a total energy, although it is called FP class 
luminescence as 2nd policy ], and only required time needs to perform self-sustaining luminescence efficiently. In that 
case, as it was indicated also in drawing 5 as required time, it is the sum total time of the transit time of a curtain, and 
the time of a shutter second. Although it can express that it is called nominal 1 / 1000 seconds, and 500 1 /seconds at 
the time of a shutter second as a value oh specification, the transit time of a curtain is a peculiar property for every 
model of camera, and the problem which cannot fix the control by the side of electronic flash equipment remains. 
[0008] Therefore, this invention is made in view of the conventional problem mentioned above, and aims at offering the 
camera system which enabled FP luminescence control with the sufficient efficiency also in consideration of **** of a 
camera and in which electronic flash photography is possible in the combination of a camera and electronic flash 
equipment. Moreover, saying that the intensity of FP class luminescence is changed brings influence to the exposure 
determination of a camera. Because, luminescence of FP class is equivalent to a fixed light the inside of the exposure 
time, and if it changes a setup of the intensity, it is natural. [ of the proper values at the time of drawing or a shutter 
second etc. also being influenced ] Or if the time of drawing or a shutter second etc. is carried out to fixation, proper 
photography distance can be referred to as changing. Theref re, rt aims at offering the camera system which also included 
change of everything by changing the intensity of FP class luminescence and in which electronic flash photography is 
possible. 
[0009] 

[Means for Solving the Problem] In a system with the camera with which this invention has a synchro signal for the 
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electronic flash equipment luminescence intensity and whose flash persistence time are adjustable, and this electronic 
flash equipment in order to attain such a purpose h had the data communication function, and from electronic flash 
equipment the guide number to the flash persistence time and the criteria exposure time was transmitted at least, from 
the camera, the time of a shutter second was transmitted at least, and a selection setup of the flash persistence time 
which can cover the time of a shutter second was enabled with electronic flash equipment. <BR> further Dv=-Tv+Sv- 
Av+KvDv:proper photography distance Tv: At the time of a shutter second, according to the operation of the guide 
number to the Svrfilm speed Avidrawing value Kv:criteria exposure time, find proper photography distance and give an 
indication possible. 
[0010] 

[Function] In this invention, if a short-time setup is most chosen among the flash persistence time which can be 
performed in case the time of a high-speed shutter second is used, for example, the big guide number will be obtained. 
Moreover, adjustment of proper photography distance also becomes possible by selection of luminescence intensity. 
[0011] 

[Example] Hereafter, the example of this invention is explained in detail using a drawing. Drawing 1 is the block diagram 
showing the composition by one example -of the camera system by this invention in which electronic flash photography is 
possible, and shows the combination of the independent electronic flash equipment ST and independent Camera C which 
have a data communication function to an example. In this drawing. CPU1 is the microcomputer of Camera C and (Tv), a 
drawing value (Av), and film speed (Sv) are decided based on the information from the setting means 3 at the time f a 
shutter second. And CPU6 and data of electronic flash equipment ST are shared through the means of communications 4 
of electronic flash equipment ST by means of communications 2. It is decided based on the degree of illuminating angle 
from the setting means 7 etc. that the guide number (Kv) to the criteria exposure time will be CPU6, and the proper 
photography distanoe (Dv) which is the result of an operation is displayed on the display means 5. Luminescence doubled 
with FP class is possible for electronic flash equipment ST, and many kinds make luminescence intensity and the flash 
persistence time selectable like drawing 2 . Luminescence intensity has the strongest luminescence of a and the flash 
persistence time has it. [ shortest ] Hereafter, luminescence intensity becomes weak one by one, and the flash 
persistence time becomes long until it results in luminescence of b, c, and d one by one. Each luminescence wave shall be 
stabilized in luminescence [ flat / within Time Tr ] from the signal of the luminescence start from a camera. And the guide 
number to the criteria exposure time of luminescence of the time when luminescence [ flat / luminescence / of a ] f for 
example / is obtained of Tf (a) and a shall be memorized as GN (a). With the criteria exposure time, it considers as the 
guide number obtained when luminescence of a contributes to the exposure for 1 / 250 seconds with GN (a) in highest 
alignment speed of Class X 1 / 250 seconds (strictly 1 / 256 seconds) here. Therefore, when the times of an actual 
shutter second are 1 / 1000 seconds, an operation becomes possible so that it may say that the guide number is GN 
(a)/2. 

[0012] And electronic flash equipment ST has the following flags first to Camera C as information which can be 
transmitted. 

(1) electronic flash equipment declaration flag [ for which light can be FP class emitted ]: — FLAG_FPSB(2) FP class 
luminescence setting flag: — as FLAG.FPON data — above — persistence time:Tf (n) of (3) flat luminescence 
(4) The guide number to the criteria exposure time : prepare GN (n). on the other hand — a camera — (5) FP olass 
contact loading camera declaration flag: — FLAG_FPBODY(6) FP class setting permission flag: — it shall have 
FLAG_FPOK and :Ts shall be prepared as information transmitted to electronic flash equipment ST at the time of (7) 
shutter second In addition, the build up time Tr of the above-mentioned luminescence shall be memorized by Camera C 
as a value common to a system. Moreover, as for the curtain transit time Ttr of a camera expressed with drawing 5 from 
time T1 T3. the peculiar value shall be memorized for every camera model. 

[0013] If the usage of this information is explained below, it will explain first, using the flow chart of drawing 3 as control 
by the side of Camera C. It starts from step #100 (henceforth #100), with reference to a communication result with last 
electronic flash equipment ST, FP luminescence of electronic flash equipment ST is possible for drawing 3 at #101 and 
#102, and it is a sub routine about a setup of FP luminescence, only when it is a setup of FP luminescence, it progresses 
to #103, and when other, it moves from it to #105. # In 103, it is confirmed whether the exposure determination mode of 
camera confidence is suitable for FP luminescence, for example, since the time of a shutter second is indefinite in the 
program mode P or drawing priority-mode A. and since shutter priority-mode S has the unfixed drawing value, mov to 
#105 as a thing unsuitable for the below-mentioned processing. Since a setup at the time of a shutter second will be 
decided if exposure determination mode manual mode M Becomes, rt progresses to #104. # Make active FP class setting 
permission flag FLAG.FPOK by #106 104 noting that FP luminescence is possible, if it is confirmed whether the 
persistence time Tf of flat luminescence of electronic flash equipment ST (n) is larger than the sum total with Ts with 
reference to a communication result with last electronic flash equipment ST at the time of the curtain transit time Ttr 
and a shutter second and it is large. # If it is smalfness in 104, since uniform luminescence can be guaranteed over a part 
for a full screen, clear FP class setting permission flag FLAG_FPOK by #105 like the case of other condition 
nonconformance. 

[0014] And a return is carried out by #107 and the flag information newest by next communication is transmitted to 
electronic flash equipment ST. If it does in this way, only when luminescence of FP class can certainly respond at the 
time of the shutter second set as Camera C, a communicative flag stands and the check of condition formation can be 
performed. 

[0015] On the other hand, control by the side of electronic flash equipment ST is performed by the procedure shown in 
drawing 4 . It distinguishes whether the flow chart of drawing 4 is a sub routine which sets up FP luminescence mode, and 
is a camera which has the synchro timing of FP class by the last communication by #111, and if it is the camera which 
does not correspond to FP class, it will move to the warning operation 1 of #1 13. # Operate [ putting out lights blinking 
altogether, etc. and ] all displays related to FP mode of the display of the purport which does not correspond to FP class, 
for example, a LCD display, in this system 113. And from #113. a return is unconditionally moved and carried out to #116. 
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On the other hand, a check of the camera which has the synchro timing of FP class by #111 confirms whether FP class 
setup is permitted from the cam ra by #112. When a permission is not granted, it moves to the warning operation 2 by 
#114. Although the same display as the warning operation 1 is sufficient as the warning operation 2, since FP 
luminesc nee will be attained if a setup is changed, in the case of #114, the display of a meaning weaker than the warning 
operation 1 is sufficient # Move from 1 14 to a setup of everything about FP mode of #115. Of course, it moves to a setup 
of #115 and change of a setup is possible also for the cas of permission by #112. 

[0016] By the way. with a setup f everything about FP mode of #115. the content of the reset of on-the-strength switch 
(b) FP luminescence f (b) FP luminescenc is included, (b) The guide number [ as opposed to / an on-the-strength 
switch of FP luminescence is choosing the luminescence intensity of d from a. as drawing 2 explained, and it is interlock d 
with, and / persistence time:Tf(n) and the criteria exposure time of flat luminescence in electronic flash equipment ST ] : 
calculate GN (n) and enable it to transmit to Camera C by the next communication, moreover, the reset of FP 
luminescence — a setup — it is clearing FP class luminescence setting flag:FLAG_FPON in response to operation of a 
member, and this is also transmitted to Camera C by the next communication 

[0017] Since FP class setting permission flag:FLAG_FPOK is cleared from Camera C by next communication when are 
done in this way and it separates from the conditions which change a setup by #115 and can perform FP luminescence, 
electronic flash equipment ST can move to the warning operation 2 of #114. Although there is a time lag strictly in the 
meantime, communicating about dozens times per second is possible enough, and it does not sense a time lag at the time 
of operation. Moreover, when a setup of FP luminescence is canceled, unless operation which begins to after [ a return ] 
Set up FP luminescence again is carried out by #116. processing of drawing 4 is not started. 

[0018] Although the above is fundamental control, the following control is performed in order to make a system further 
easy to use. First, in fundamental control, even if it can perform FP luminescence which suited at the time of a shutter 
second it cannot know proper exposure. Then, electronic flash equipment ST displays by finding proper photography 
distance according to an operation from the time of the shutter second set as Camera C, drawing, etc. Also with 
conventbnal electronic flash equipment, there were some which display proper photography distance, for example at the 
time of a manual quantity of light setup. The fundamental view is D=Gn/F. D is [ the guide number and F of proper 
photography distance and Gn ] the f numbers of a taking lens here. Although it is very fundamental relational expression, 
when the essence of the guide number quotes the reference of P167 of a "camera technical handbook" photograph 
industrial publishing company, Gn is Gn=root (0.004MLTS). 

H comes out L is the total luminous flux of the electronic flash equipment around unit time, and a coefficient and T are 
[ the exposure time and S of O.0O4M ] film speed. When it was the usual luminescence, flash time is the exposure time, 
therefore the guide number changed by change of flash time, and proper exposure had been obtained However, as 
drawing 5 explained in FP luminescence, it is the exposure time T at the shutter second [ not the flash time of electronic 
flash equipment but ] time. Therefore, the guide number Gn is Gn=root (0.004MLTsS). 

It comes out and asks. Furthermore, the proper photography distance D is D=root(0.004MLTsS)/F It becomes **. 

Thereby, the proper photography distance D making M, L, Ts, and S a parameter, and being determined becomes whether 
to be Ming, and a proper photography distance display is attained. 

If the logarithm of the both sides of ** formula is furthermore taken 2 and log(D) =log<ML>log(Ts>*-log(S)-2 and log(F) 

+K It becomes **. K is a coefficient term, log (ML) means the quantity of light of the electronio flash equipment S 

around unit time, M changes by luminous- intensity-distribution setup, and L changes by luminescence intensity. 
Therefore, for every setup of electronic flash equipment S, log(ML)+K is a peculiar value and can newly be set with the 
coefficient term Kv. Furthermore, they are 2 and log(D) =Dvlog at the technique of an apex operation (Ts). =-Tvlog (S) ** 
formula will be Dv=-Tv+Sv-Av+Kv if expressed =Sv2 and log(F) =Av It is simplified with **. 

[0019] Therefore, this operation will be attained if the value of Kv is memorized as a peculiar value for every setup of 
electronic flash equipment ST. Moreover, it can be said that it is Kv=Dv+Av+Tv-Sv, and Kv is the guide number of the 
electronic flash equipment at the time of Tv=0 and Sv=0 since Dv+Av expresses the guide number. Therefore. Kv may be 
memorized as the guide number in not a mere coefficient term but the criteria exposure time. 

[0020] Then, the guide number to the above-mentioned (4) criteria exposure time: A proper photography distance display 
is attained by Kv, then ** formula in GN (n). In addition, since this operation is sharing data with both electronic flash 
equipment and the camera, it may perform an operation and a display by whichever. 
[0021] 

[Effect of the Invention] Since flash time and the quantity of light were standardized in the conventional FP class flush 
valve as explained above, there was no degree of option. According to this invention, quantity of light selection of FP 
luminescence which can be performed is attained with the selection at the time of a shutter second, therefore efficient 
flash time can be chosen at the time of a high-speed shutter second. For example, even if it is at the ultra high-speed 
shutter second time called 1 / 8000 seconds, the fall of the guide number is suppressed to the minimum, and 
luminescence of FP class is made practical. And a photography person can be told about proper photography distance, 
therefore the effect in which it excelled extremely, like calculation with a complicated photography person etc. is 
unnecessary entirely, and advanced high-speed synchro photography can be performed technically is acquired. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has b en translated by computer. So the translation may not refl ct the original precis ly. 

2. **** shows the word which can not be translated. 
3 An the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the composition by one example of the camera system by this invention in 
which electronic flash photography is possible. 

[Drawing 2] It is drawing showing a selectable flash wave with electronic flash equipment 
[Drawing 3] It is drawing explaining the flow chart of a camera. 

[Drawing 4] It is drawing explaining the flow chart of operation of electronic flash equipment. 
[Drawing 5] It is drawing explaining operation of a focal plane shutter. 
[Description of Notations] 

1 CPU 

2 Means of Communications 

3 Setting Means 

4 Means of Communications 

5 Display Means 

6 CPU 

7 Setting Means 
C Camera 

ST Electronic flash equipment 
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[Drawing 41 
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[Drawing 5] 
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